Introduction
The outer membrane of Pseudomonas aeruginosa serves as a permeability barrier to many conventionally used antibiotics I l3l. To understand the role of the outer membrane in antibiotic resistance, we have focused our efforts towards defining and characterizing the pathways of antibiotic uptake across the outer membrane of this organism. This paper summarizes the most recent data from our laboratory.
There exist three recognized pathways for antibiotic uptake across the outer membranes of gram-negative bacteria. These are the hydrophilic pathway, the hydrophobic pathway, and the self-promoted uptake.pathway [131. Of these, only the hydrophilic and the self-promoted uptake pathways are of major importance in P. aeruginosa [13J. The remaining pathway, the hydrophobic pathway, involving the partitioning of amphiphilic or hydrophobic antibiotics into the membrane, is important only in a small number of gram-negative bacteria, some examples being Haemophilus and Neisseria and deep rough mutants of Escherichia coli and Salmonella I l4J.
Materials and Methods
The methods used in these experiments have all been described in detail elsewhere including outer membrane isolation [5] by P. aeruginosa protein F purified from an E" coli strain into which the protein F gene had been cloned. Two separate experiments were perfiormed since the two classes of channels could not be detected in a single analysis -i.e., when the instrumentation was set to examine small channels (0.1-1.0 nS), the insertion of a large channel(2-7 nS) caused the recorder to jump off scale. When the instrumentation was set to examine large channels, the small channels were below the limits of detection. The small channel was more prevalent and was seen at an input dose of 0.6 pg protein/ml. In contrast, at least 6 pg protein/ml had to be used before the large channel -analogous to those detected by Benz 
